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(57) [Abstract] 

[Problems to be Solved by the Invention] 

Coating &biic doing various liquid composition in strip 
flexible support which continuous running isdone, you control 
diyiag unevenness at time of diying coated flhn aspectwhich 
it formed, at sacne ilme dry efficiently. 

[Means to Solve the Problems] 

In coated surlacc side of running position Itmnediately after 
coating fahnc which in siiip flexible support 12 which 
continuous running is done coating fabric does various liquid 
composition with coaling means 16, solvent in coaling 
solution condeusatioHv ii arranged drier 18 which recovers, 
arranged blown air diying expedient 20 in running position 
after the said drier 1 8, tiied to dry coated film. 
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Claims 

ffirlB^!S¥lfetHtigBK9'f-Vi:Cr)iESIA< 0.7m 



[CUim(s)] 
[Claim 1] 

Coating fabric to do coating solution in striip flexiblo aiqjpoit 
which luns with the coating means , in drying method of 
coated film which dries coaied film which theooating fsibnc is 
done, 

As solvent in coating sohition condensation^ drier which 
Tccovcis isairanged in coaled surface side of running position 
immediately after coating fiibric, antmging blown air drying 
expedient in nmning position alter said drier, itdries coated 
film diyiog metfaoda of coated fihn which is made feature 

[Claim2] 

In aforementioned coating solution drying methods of coated 
film which is slated in Claim 1 which 3 mass % or more 
contains oxgatuc solvent 

[Claim 3] 

drying methods of coated film winch is stated in Claim 1 or 
2 where distance ofeforeznentioned cooimg zDcans and 
afonanentionod drier is 3 in or below 

[Claim 4] 

drying method, of coaled film which is stated jo Claim K 2 
or 3 where distance o^orementioned coaling means and 
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So 

HrfBK^-f'Vl-)fr«]^S^iElUfcsg^JS 1-8 CD 
[fg^iS 103 



mttm 11] 

Cg§*rs 12] 



afbrementioned drier is 0.7 m or below 
[Claims] 

As for nmmng speed of aforementioned strip flexible suppoiT» 
strip flexible support being thcafbrementioned coating 
means , drying methodo of coated Him which is stated in the 
Claim K2h 3 or 4 which is a velocicy which within 20 
second after coating fiibric arrives in aforementioned dricr 

[Claim 6] 

drying mcdiodo of coated film which is Slated in any of 
Claim 1-S where thickness of aforementioned coated fihn is 
0.001 -0,08 ram 

[Claim 7] 

drying methodo of coated film which is stated in any of 
Claim 1~6 where running speed of aforemeotioned strip 
flexible support J5 1 - 100 m/min 

[Claim 8] 

Aforementioned cfrier 10% or more of solvent in coating 
solntion condensation^ drying methodo of coated fihn 
which is stated in any of Claim 1-7 whichrecovers 

[Claim 9} 

drying methods of coated film which is stated in any of 
Claim 1^ whichaSigits cooiiiig mean^ to aforementioned drier 

[Claim 10] 

Putting between aforementioned strip flexible support, drying 
metiiodo of coated film whichit states in any of Claim 1~9 
which allots heating means to the opposite side of 
aforementioned drier 

[Claim 11] 

In aforementioned healing means drying method, of coaxed 
fikn which is stated in Claioi 10 which uses heated roll 

[Claim 12] 

In aforementioned heating means drying methodo of coated 
film which is stated in Claim 10 which uses infrared hea^r 

[Clahn 13] 

drying method ^ of coated film which is stated in any of 
Claim 1-12 where distance of surface of aforementioned 
coated film and surface ofaforementioned drier is 0.01 - 200 



[iS3RljS 14] 



[Claim 14] 

To follow coating means which coatmg fabric docs coating 
solution in the strip flexible support which runs be arranged in 
latter part of that, ki drying equipment of coated film which 
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Specification 

[0001] 



[0002] 
[0003] 

[ffiiferofeflf] 

£3.Guto£f , EJ^.Cohen € (0 If Coating and 
Plying DefecTsJI(Wil«y-lntersciec«, John Wiley 

& Sons, inc> iztm^mmt:0—)\^vsmu 

ffitLTltibE 48^2903 l=gi***LTC^5i-3 
[0004] 



dries coated film which coaiiiig fabric is done, 

dher which is arranged in coated surface side of nmning 
posidon immediHtolyaftcr coating fabric, solvent in coating 
sohition condemation^ recoversand^ 

drying equipment of coated film where it is arranged in 
numing position after the said drier, possesses blown air 
drying meanSo which dries coated film and makesf^ature 



[Description of the Tnvention] 
[0001] 

[Technological Field of InvcnuonJ 

this invention relates to drying method and device of coated 
film^espccially, coating fabric does various liquid composition 
in strip flexible support which continuous running i$ done and 
wide regards drying mednod and device whichdry coated film 
aspect with lengthwise which was formed. 

(0002) 

This technology is used, functionality film^ photographic 
film^ photograph printing paper,, magnetic recording tape^ 
adhesive tape^ pressure-sensitive recording paper^ ofEset 
plati: material which includes solvent imdercoating, 

photo thermogiaphic materiaL, nanoparticle or other One 
stmcture particle of the fibn for optical compensation sheet or 
other optical functionality fUm sheet, photosensitive 
xnalcrial, battciy^ or other production, snch as. 

[0003] 

[Prior Alt] 

Coating febric doing various h'qnid composition in strip 
flexible support which continuous mnning, isdone, in [coating 
and Drying Defects ] (Wiley-In tersciece, John Wiley & Sons, 
Tn c ) of E.B,(jxitoff* EJ>. Cohen work to support imcoated 
surface side with the roll wide concerning drying method and 
device which dry the coated film aspect with lengthwise 
which it formed, in coated sur^c side blowing thewind fiom 
air nozzle and both drymg method and coated surface^ 
uncoated sui&ce which it driesblowiag wind from air * 
nozzle, Gtaie% namely support which floating does suppon 
withoutcontactiog roll, etc it is inscribed concerning 
noncontacting air floating drying method which is dried. 

Concerning this noncontacilng drymg method^ there is a 
drying method etc which uses drying equipment of Tsurumald 
coming kind of type which is disclosed in Japan Examined 
Patent Publication Sho 48-42903 ^s, the method which utilizes 
space efficiently, at same time driesefHciently. 

[0004] 
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[0005] 



[0006] 

m^mmzmm^^i^m^izit. ±iacoK« 

[0007] 

2001-170547 (^SWSSfclCffiSKv-r-VSISIt 



i^\z^ni^0m^^co-:^i^mii^^^ijm\ 

[0008] 



Usually being able to blow Aese winds, with method ( Below, 
you call blown air drying method) which itdrics, evaporating, . 
it dries solvent which is included iv coated surface by blowing 
wind which naoisnire a4iustmeat is done to coated surihce. 

This blown air drying method although it is superior in drying 
efficiency, directly orthrough multiholc plate* flow control 
plate etc in coated surface, in order to apply wind, the coated 
surface being disordered with this wind, thickne^ of paint 
layer becoming nonunifoim, to cause uiievenness, with 
countercurrent vaporization rate of solvent with coated 
surface to become nonuniform, so-called citron skin ( Qzaki 
Yuji work, [coating engineering ],pp293 --294 > Asakura 
Shoten v 1 97 K reference) etc occuiring, There was a 
problem that nnifonn point layer is not acquired. 

[0005] 

Especially, wlien organic solvent is inchided in coating 
soludon, occurreace olthis kind of unevenness is remarkable. 

This reason, when in initial stage of drying with state -v^ere 
organic solvent isinchided in fully in coated film, evaporated 
fraction &bric uf organic solvent occurs withthis step, as a 
result, causes ten5)eratiu-c distribution^ sur&ce tension 
amount fabric on coaied fihn aspect, with coated film 
in-plane,by fact that so-called "7 run 3 Knee 
countercurrent or other flowoccui?. 

Occuzience of this kind of unevemiess becomes serious 
coating &bric defect 

[0006] 

When liquid crystal is included inside coated fihn, ttieru was 
also a or otiier problem which with wind which 
above-mentioned drying unevcnness furthermore, isblovvn 
misalignment occurs in orientation of liquid crystal of coated 
film aspect 

[0007] 

Constiiulion ^ich in Japan UneTumiined Patent Publication 
200 1- 170547 provides drying drier immediately after 
coating fabric as meuiod which solves mese problem, is 
showTL 

While here, dividing drying drier, in portion which is 
dividedfrom one end side of traosverse direction of si^iport 
controlling air speed to other end side, air blowing it does and 
method which holds down thcoccutrence of nnev^mess by 
drying, is disclosed. 

method which installs metal screen in change which divides 
tliedcyittg drier with similar objective is disclosed in Japan 
Unexamined Patent Publication Hci 9-73016 . 

[0008] 
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^^^(^mmmco^i^miz^^^m^^^i. 

[0009] 

Lf)^LUA^h>. 2001-170547 

9-73016 (^*.*X*I*, &igF7'<-\'nA^e)CD^ 

[00] 0] 

ffll"^:^^!*.!^^ 2001-170547 V^^^bH 



[0011] 

GB)401041 ,US5168639 . US5 694701 tpfC 
■r3S*^ti.GB140104I . aSl!fe*N35:U^"^<, 



2003-4-2 

In addition vlscosl^ of coadng solution increasing by, 
making hig}ily concentrated doing the coating solution in. 
Japan Unexamined Patent Publication 200 1- 170547 , adds 
thickener to coaling solution, Tnethod because ofthis of 
controling flow with diy air of coated film aspect 
immediatelyajfter coating fabric. Flow occurring with diy air 
of paint film surface immediately after thccoating fabric by 
using hi^ bailing point sohition, method which prevents 
theoccurrence orunevenness witli leveling effect is disclosed. 

[0009] 

Rut, ^vith method of Japan Unexamined Patent Publication 
2(X) 1- 170547 ^ Japan Unexamined Patent Publication Hei 
9-7301 6 , although There is an effect ininflux control of 
nonuniform wind from outride drying diieTy iuorder not to 
disturb coated film aspect, when it tries to control the air 
speed* it is necessary to lower air speed largely. 

As a result, in order tiiat drying rate decreases, greatly copes 
wifhthat h is necessary to make length of drying drier long. 

Because of that, application efficiency becomes bad. 

In addition, even then windage is lost completely and rtimg 
is difficult 

[0010] 

In addition, coating solution is done increased viscosity , 
method which uses the high boiliag point solution, as 
expressed with Japan Unexamined Patent Publication 200 1- 
170547 . loses hi^ speed application aptitude, brings 
thelncrease of drying time, fliere was a problem that 
productivity becofbesextremely bad, 

[001 1] 

This way, blown air drying method. With blown air drying 
method when organic solvent is included in especially coating 
solution^in order to cause nonuniform of drying coated 
surface in initial stage ofdrying, without blowing wind, 
method which it dries, isdisclosed in GB 1401 041 ^ U.S. 
Patent 5163639 . U.S. Faieait 5694701 etc. 

Not blowing wind* solvent in coating sohition evaporating, it 
recoversand in namely» GB 1401 04] method which is dried is 
disclosed. 

It is a method where this mexhod provides inlets outlet of 
support in die casing upper part, inside casing heats uncoated 
surface and pramoies c vaporationof solvent from coated 
surface, in condeusation dicet which is installed in the coated 
surface side condensation doing solvent with method which 
dew condensation isdone, solvent recovers and dries coated 
film. 
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[0012] 

*^>(3.US5694701 t?li.US5 168639 (Diy^fT 
[0013] 

L*^L.GB140104I -^1*. 3fl#<*(7) til 
[0014] 

US5168639 ^Ctt . ^^JEiRK 

A t CD SiSi 35<:f: ifcSf icgg ttr L*d?c AO . 
[0015] 

US5168639 a>U-fT'l»h(D8feS:»afeX-(*. ^fl) 
[0016] 



[0017] 



[0012] 

In addition, using dnim with xipper part of support which runs 
in horizQaial method which recovers has been disclosed 
solvent in the U.S. Patent 5168639 . 

FmtheniioTe, proposinon concerning inqnovement method of 
•layout of theU-S. Patent 5168639 has done with U.S. Patent 
5694701 . 

[00)31 

[ProblemK to be Solved by the Invention} 

But, with GB 1401041 , because inlets outlet of support is 
limited in the casing upper part, coQStraint is large in layout of 
equipmeat, it is difficultto install in existing coating process. 

In addition, with Working Example which is shown in Fig.5 , 
untU itenters into recovery drier after coating febric, 
beforccntcring especiaUy aad recovery drier where distance 
aboveuniformity is necessary because base it is necessaiy to 
teverse,iinevenm:ss immediately after coating fabric is held 
downe£Sciently» it is difiRcuh . 

[0014] 

With U.S. Patent 5168639 , distance to condensation ♦ solvent 
recovay drum being application direction from coated 
5ur£fice,irom &ct that it changes, extending to entire region 
inside the casiofi, it conrrols drying rate to be difficult to 
uniform, inaddition because with casing inlets outlet vicinity 
distance ofcoated surface and coadensation * cooling drum 
leaves ujinecessarily» another coating unevemiess is caused 
with occurrence of the natural conntercuirent. 

[0015] 

With improvement method of layout of U.S. Patent 5168639 , 
constitution whichapproaches distance to condensation • 
solvent recovery device from coater is taken,being difficult , it 
was a insufTicient in coating unevenness countermeasuic . 

[0016] 

Tq addition, as for Fzior Ait of above-mentioned 3 
kinds,concexmjig method of recovery of solvent altbough it 
isexprcssed, as for exemplary method regarding suppression 
method of coadng unevenness occutxenceinunediately after 
coating fisibric it is not shown. ^ 

[0017] 

In same way, like Prior Art of above-mentioned 3 kinds, the 
condensation doing solvent, it recovers and with method 
which dries the coated fOm, drying efficiency falls markedly 
in comparison with blown air drying. 

Furthermore, regarding above-mentioned Prior Art, 
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[0018] 
[0019] 

[0020] 



[0021] 
[0022] 

[0023] 



conceming Idmlof inqnovement method etc vMck dries 
coated film efficiently with drying system eatiiety it isnot 
expressed. 

[0018] 

As for this invention, considering to this Jdnd of situation, 
being somethingwhicb it i$ possible, coating fabric doing 
various Liquid composition in the strip flexible support which 
continuoiis running ii docs, you control drymg unevcnness 
which occursimn^ediately after coatiixg fabric wide on coated 
film aspect, with lengthwise which it formed* drying naethod 
aud device of coated fihn which at same time is dried 
efficiently it is offered youmake objective. 

[0019] 

[Means to Solve the Problems] 

As this invention in order to achieve aforementioned 
objective, coating fabric docs coating soluxion in strip flexible 
support which runs with coating means , solvent in coating 
solution condensation'^ arranges drier which recovers in 
coated surface side of running position immediately after 
coatuag fabric in drying method of the coated iilm which dries 
coated film which coating fabric is done, Ananging blown air 
drying expedient in running position after said drier, it dries 
the coated film it makes feature. 

[0020J 

According to this invention, coating &bnc doing vmioiis 
liquid composition in the strip flexible support whidi 
continuous running is done, wide regarding to metihod 
whichdries coated film aspect with lengthwise which it 
formed, in solvent of coating solution condensation 
aiianging drier which recovers immediatelyafter coating 
means, arranging blown air drying device after drier and 
drying coated film depending, You can control drying 
tmevenness which is easy to occur immediately a^er 
thecoating &bric, at same time can dry e£&cicntly. 

(0021] 

Especially, when organic solvent is included in coating 
solution, or, when the solvent of coating solution consists all 
organic solvent, efifect is large. 

[0022] 

In addition, this iovention 3 mass % or more contains organic 
solvent makesfeature ii\ aforementioned coating solution . 

In this case, yon can control drying unevenness which occurs 
immediately aru»^;oating fabric by applying this invention, ai 
same time can dryefficiently. 

[0023] 
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[0024] 

[0025] 
[0026] 

ia***i«*3l:;. S^^-KlS^-O 10 l±. 

i2^yai-riiyaiL^si4. sttBr^i*^^ 
12 (c^^is^^^u-r^^^^s 16. Ri 
Mt43£*#«: 12 \zm^Mm^M^mmm<r>m^ 

[0027] 
[0028] 



Futthenjiore, organic solvent, oiganic compound whicli has 
property which melts the substance is meant, chloride 
aliphatic hydrocarbons V methanol, isopropyl alcohoL 
isobutyl alcohol or other alcohols^ methyl acetate^ 
eihy lacerate or ether esters^ ethyl ether « 1, 4- dioxane or 
other ethers^ acetone^ methylethyl ketone or other 
ketones* ethylene glycol monomethyl etiier or other ^ycol 
ether, cyclohexane or other alicycUc hydrocarbon and blend 
etc of n-hexanc or other aliphatic hydrocaibon&H aliphatic OJT 
aroniatic hydi'ocarbon which include tolueoe^ xylene^ 
styrene or otlier aromatic hydrocarbons ^ chlorobenzene^ 
Oitho— dichlorobenzene or other chloride aromatic 
hydrocarbons> monochloro methane or odier mctliane 
derivative^ monochloro ethane or other ethane derivativB etc 
correspond. 

(0024] 

[Embodimeni of the Invention] 

Below, following to attached figure, detailed explanation it 
does concerning drying method of coated RItti which relates 
to this invention and embodiment where deviceis desirable. 

[0025] 

Figure 1 is conceptual diagram which shows one example of 
coating fabric * drying line 10 which iTifftalls dryiTig method 
of coated film of this invention and drying equipment where 
device is applied. 

[0026] 

It is iUustratedfl as for coating febric * drying line 1 0, the 
solvent in coating solution of coated flhn which coating 
formation makes coating means 1 6v strip flexible siQsport 12 
whichcoating fabric does coating solution in feed equipment 
1 4> strip flexible support 1 2 which sends out the strip 
flexible support 12 which winding makes roll mainly, 
condensation, blown air drying expedient 20 which dries 
drier 1 8 ^ coated fihn which recovers. With windnp 
equipment 24 which retracts product which is prodnced and 
bycoaung febric * drying and multiple guide roil 2 2, 2 2. . . 
which forms transport line where the strip flexible support 12 
runs it is formed. 

[0027] 

As scrip flexible support 12, polyethylene*^ PET 
(polyethylene terephthalate ), TAC (ti'iacelate ) or other lesin 
fihn« paper ^ metal foil etc can be used. 

[0028] 

Those of various system can use coating means 16. 
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— P— ;U3— ^.^r^t*7a— 5»> X5-fK;1^y 
t0029] 

JjEfc. ^^^S 16 1*. 11 1. a 2 lzm^ih.i>^^ 
l=JEfSJ:3^l:«J*■e*o■C*J:L^, 

[0030] 
[0031] 

K^-f-V 18 l±, w*-5r^ttSJtt*: 12 fcgrSSi 
mm. 30 30 07l7^iZZA^8TP&(= 

fc|igSI=,»%Utt^)iA<aiS«i 30 i::ailgLll 
[0032] 

[0033] 



for exanipla slot* die coaier^ moic bar caater^ roll ooater^ 
gnovure coater^ slide hopptirCCHting system^ curtain 
coating system, such as you caa use. 

[0029] 

Fmthcxinore, coating meaos 16, as shown in Figure 1 ^ 
figure 2, coated suifaoe, is good evenwith idnd of 
constitution which becomes topside vis-a-vis the horizontal 
direction, it is good even with kind of constitution which 
becomes the underside and, vis-a-vis horiasontal direction. 

In addition^ it is good even with constinition which 
inclines vis-a-vis horizontal directioGu 

[0030] 

As shown in Figure 3, it installs dusi-removal fecility 70 in 
prestage of the co&dng mcims 16, is possible to admimstcr 
pretreatment etc to surface of the strip flexible svppon 12. 

Wilh opdcs characteristic film eic where it cm seek high 
quality where rubbish or other almost it is not* by fact that 
these areadopied simultaneously, high quality coating fisbnc^ 
dry film can be acquired. 

[0031] 

As for drier 18, putting in place strip flexible si^jport 12 and 
•spcciueJ dJ^taiicc, ilcuniiists with of condensation sheet 30 
which is a plate menlber which is almost providedparaUel and 
^de sur&ce board etc which fix>m front and back side of said 
condensation sheet 30 is installed in lower. 

Because of this, solvent in coating sohition of coated fiTm 
solvent which volatilization is made occasion when 
volatilization it does, condensation makes condensation sheet 
30 and has become constitution which recovers. 

[0032] 

As for material which is used for surface which condensation 
does solvent of condensadon sht:et 30. as fbr especially 
limitation such as metaK plastic^ wood ids not done. AVhen 
Organic solvcnc included in coating soludon, you use 
material which has resistance, or vis-a-vIs organic solvent 
administer coating to surface itis desirable . 

[0033] 

In drier 1 8, solvent which condensation is m^ide condensatLon 
sheet 30 means which recovers provides groove on 
condensation aspect of for exaniple condensation sheet 
30,solvent recovers making use of capiltaiy force. 

Direction of groove is good even with scan direction of strip 
flexible support 12^ isgood even with direction whi6h crosses 
in this. 



Page 12 Paterra Tnstani MT Machine Translation 



PAGE 69/87 ' RCVD AT 6/1/200S 6:21 :03 PM [Eastern Daylight Ti^^^ 



06/01/2005 17:45 PAZ S12 331 7401 



IPLH GROUP. P. A. 



01070 



JF2003093953A 

[0034] 

Wiii-i^Hxti''j.m 30a ^^xs^mmi^i^^i 

[0035] 



^rc.US5694701 C^S+l'SJC^JfelsIiR^et 
[0036] 

K^-f^ 18 1*. m^)&^m^ucm^<}>^m^ 
^f$wi=i±, K^-f-v 18 <Dxai<mm^m^ le 

strife 5m£ll#9<0^tSlC3Ei:^J:ai=B2§St-'5-i:A< 
[0037] 

mm<Dm^x\ ?&ttHr^tts^ff 12 cD^?T5i 

gli, «ttprM143£}tft 12 A<Jgfli#IS 16 (CJ; 
-ii^fli^ 20 tK^-<-V 18 i=ag-r-6)^ 

[0038] 

^=flj^ro)P$i< O.OOl-O.OSnim -Cfe^ttf, 
[0039] 

I± l-lOOm/^j-l^aSf'SCltAW^LL^. 



2003-4-2 

When condetLsation sheet 30 is inclinedi solvent lecovering, it 
should haveprovided groove in easy direcdon. 

[0034] 

trough 30a in order to FBcover has hGCXX provided solvent 
which the coadensation is done to lower of condensation 
sheet 30 right end in example which is shownin Figure 4, it 
passes by trough 30a and solvent recovers. 



Other than constituting which adopts condensation sheet 30 
which is a plate member in the drier 1 S, you can adopt also 
constitution which possesses similarfimction and constitution 
which uses for example mnltihole plate^ net^ drainboaid^ 
roll etc. 

In addition, it is possible to jointly use with kind of recovering 
equipment which is shown in U.S. Patent 5694701 . 



Immediately iifler coating -febric doing coating solution^ in 
order topreveni drying unevemiess of coated film with 
occiiircnce of natural counlercuncnt. coating means 16 
Biranges drier 18, as much as possible in vicinity isdesirable. 

In order concretely, in order for inlet of drier 18 from the 
coating means 16 to become position within 5 m, to arrange to 
be deaizabie,to uecotuii? posiiion within 2 ni, in order to 
arrange 10 bemore desirable, to become position within 0.7 m, 
itarranges it is most desirable. 



In similar reason, running speed of atrip flexible support 12, 
strip flexible support 12 being coating means 16 ,is velocity 
which Mdthin 20 second after coadng febric arrives in drier 
18, It is desirable . 



coating amoimt and painted film ihickness of coating solution, 
unevenness is easy to occur fromfact that ilow inside lai-ge 
extent coated filin is easy to occur, butaccotding to this 
invention, coating amount and painted film thickness 
scfQcient effect isacquired even with when it is large. 

If thickness of coated film is 0.001 - 0.08 mm. variation-free 
and it candiy efficiently. 



When running speed of strip flexible support 12 is too large, 
boundary layer of coated film vicinity isdistmbed with 
associated wind, causes adverse effect 10 coated film 

Therefore, sets mnnmg speed of strip flexible support 12 10 1 
- 100 m/rain isdeshrable. 



[0034] 



[0035] 



[0036] 



L0037] 



[0038] 



[0039] 
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[0040] 

0)7?, K^-f-v 18 ±m^':&tp<omm<r> io%ui 

C0041] 

ttRr^t43£jf * 12 ^^^-CK^-f-^ 18 <DS>* 
[0042] 

[0043] 
t0044] 

»tt 12. m^m. ^mwi 30 c^)s 

it.m^^ittz^mA<i^m^ 30 tina^ssr, 

g*;gjsffi 30 (7>iajg cfcy ti©<L-cfe<c:ticj: 



[0040] 

Because unevcnness of OOdSed film is caayto occur especially 
with the initifll stage of diying, drier 1 8 iccovers, 1 0% or 
more of solvent In coacmg sohition the condematicHi . diies 
remaining coating soluuon vvith blown air diying expedient 
20 isdesirable. 

Judging influence and productivity^ etc to diying 
imcvcnness of coated film comprehensively, what of solvent 
in coaling solution % condensation^^ itiecovers, if it should 
have decided. 

[0041] 

In order to promote evapoxBtion and condensation of solvent 
in the coating solution, it heats strip flexible support 12 and/or 
coated film» or cools condensation sheet 30 or or adopts that 
both hands step is desirable. 

It allots cooling means to for example drier, in addition, 
putting between the strip flexible support 12, to Opposite side 
of drier 18 it allots heating means. 

[0042] 

In each case, temperature control is Doade in order to control 
drying late of the coated film, it is desirab ie . 

condensation sheet 30, temperature control when tries that it 
is possible, to cool wants, Itis necessary to install feicility in 
order to cool. 

In cooling, those of heat exchanger system of water cooled 
which used coolant etc, system^ etc which uses system^ for 
example Peltier clement which uses air cooled^, electricity 
which used thewind can be used, 

[0043] 

When strip flexible support 12 or coated filmv or you want 
to heai bolh, ananging heater on counter coated film side, it 
can heat 

Tn addition, arranging temperatuTe rise possible traasporcioll 
(heated roll ), it is possiblealso to heat 

IxL addition, it is possible to heat maldng use of infiarcd 
heater^ microwave heatins e?cpedient etc. 

10044] 

When deciding temperature of strip flexible support 12^ 
coated fikn^ condensation sheet 30, you must note, solvent 
whichevaporates dew condensation must try that, that docs 
not make surface etcof site^ for example transport roll other 
than condetisation sheet 20 it is. 

Beciuise of this, dew condensation of this kind can be evaded 
by making high temperature of portion other than for exanqilc 
condensation sheet 30 in comparison with the temperature of 
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[0045] 

m^i^o>^mt\:^-r^ is oit^i^VL 30 sat 

^^nK^^SfcK^-f-V 18 30 ^mt 

(r>mWt. O.l-^iOOmm *<i?^L<, 0.5-lOOnjm 
[0046] 

12 ^^AjX^m^^ 30 ©S?Rrffi!l|:i3^3a(D*VK 
P— ^ 22.22-^afti>ig 1(b). @ 2(b)a)^J5g 
tay<&.*VKP-^ 22. 22-*iglt^*:L^@ 
1(a). S 2{a)a>m*fi5y#So 

[0047] 

K^'f^ 18 1*. ^TL^m 1 fC:^^FtL-g)J:5?5:iS: 
[0048] 

iz^m^^m 16 fcis-^ (trjsji<z)isiJte«i$(D 

[0049] 



c o n d ensation sheet 30. 
[0045] 

distance (spaciag ) of surfecc of coated film and condensation 
sheet 30 surface of drier 18 after considering drying rate of 
desired coated film, has necessity to adjust suit^le distance. 

When distance is made short, althou^ drying rate rises, it is 
easy torcceive infliience of distance precision which is set 

On one hand, when distance is enlarged, drying rate decreases 
greatly furtheimore, at heat natural coomierctirTent occurring, 
drying unevermess is caused. 

As for distance of surface of coated film and condensation 
sheet 30 surface of drier 1 8,0.1 - 200 mm arc desirable, 0.5 - 
100 mm are more desirable. 

[0046] 

Furthermore, putting between strip flexible support 12 in drier 
18, Figure 1 whichprovides multipJe guide roll 2 2, 2 2.. . in 
opposite side of condensation sheet 30 (b ), it can rake also 
thcconstitutian of Figure 2 (b ), Figure 1 which does noi 
provide the guide roll 2 2, 2 2. . . (a ), take also constitution of 
Figure2 (a)itcarL 

[0047] 

drier 18» docs not have necessity lo be a land of linear which 
isalways shown in Figure 1, it is good even with drier 18 of 
kindof circular arc which is shown in for exanq}lc Figure 2. 

In addition, it provides large drum, is possible to arrange the 
djiierxoduL 

[0048] 

Fmlhennore, with example which is shown in Figure 2, 
biingingclose drier 1 8 of circular arc to coating means 1 6, it 
assures iinpiDvementof recoveiy cfiEciency of solvent. 

[0049] 

As blown air drying expedient 20, it is used, as Prior Art 
supporting uncoated surface sidewith roD, in coated surface 
side blowing wind from air * nozzle and both roD conveying 
drier system^, coated sur^ce^ uncoated sur&ce which it 
dries blowing wind fi om the air * nozzle, state, namely 
support v^ich floating does support without contacting roll, 
etc with one kind of noncoiitaciing air floating drier system^ 
noncontacdng drying system which itdries. It can -irtilize %)ace 
efficiently, it can use drying system^ or other drying 
equipment Of tiio Tsummald coming type which at same time 
is dried efficiently. 

Supplying air which is dried to surf^e of coated fibn, in 
thcpoint which dries coaiod film it u in common drying 
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[ooso] 

[00511 
[0052] 

K i^^;s iii^ in® - 0 iRf ^ -V'* ig 



[00531 



[0054] 



equipment of aay sysiem. 
[00501 

In addition, wc use usual member lo dryiijg method of coated 
film of the this invention, and feed equipment 14^ guide roll 
22s witidup equipment 24 etc which is used for coatiag 
i&bhc * drying Vine 10 which installs drying equipment where 
device is ajqslied abbreviatethosc explanations. 

[0051] 

According to drying equipment of coated film of this 
invention which is detailedabove, unevenaess which occurs in 
coated film immediately after thecoating fabric only control 
coated fihn can be dried efficiently in the vnifoim. 

In addition, because fiartheimore, constraint it does not make 
property of coating solution and types etc of solvent without 
modifying the layout of coating ^ric> drying process 
laigely, flexible design of coating sohidon foxmulation means 
ispossible. 

[0052] 

condensation * drier which recovers just is increased, be able 
to make morphological fonn which is similar to equipment of 
this invention, as a rcsult,equipment remodelling can do 
solvent to coated part of coating fabric * drying equipment 
which includes namely, for example exisilng blown air drying 
device and between blovm air diying devices with the low 
cost. 

[00531 

In addition, according to diying equipment of coated film of 
this invention, therels an eHcct even in energy conservation^ 
cost reducdon. 

Because it cannot discharge solvent other than inside water 
ofeviq>oration gas which occurs with namely, coating fabric * 
drying line that way to atmosphere, bquefaction doing 
evaporaiion gas, itis necessary to recover, solvent gas 
recovery facility for that is necessary. 

However, with coating febric * drying Ime 10, portion of 
coating solution because solvent it can recover directly with 
stale of liquid condensation * with drier which recovers, load 
of solvent gas recovery facility isdecreased, is possible . 

[0054] 

In addition, when drying equipment of coated film of this 
invention is used, becausevery uniform drying is po^ible in 
initial stage of drying, next kind of effectwhich is not 
expected it is acquired you understood . 

In namely, conv^tional blown air dtying device, because 
influence which disturbs coated lihn cannot be held down 
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[005S] 
[0056] 
[0057] 

[0058] 
[0059] 

l)S?H7<JUiK 12 CDiiaiXS 50; 



coTDpletely, flow was caused inside coated film, butwhen 
equipment of this invention is used, be able to prevent those 
floiv, xnaddition, structure of network of ]K)lyTner^ particle in 
coated film which isformed while drying to be veiy small, 
furthermore ii can fonn youunderstood in unifonn. 

[0055] 

Because of this, when it is a for example optics fDbn coated 
fUm is dried simply in the uniform just furthermore, due to 
&ct that structure of coated fihn becomes gmall^ it is 
connected to also being able to add new added function. 

[0056) 

In addition, you can call drying equipment of coated film of 
Hiis invention, that itis suitable for also drying etc 
functionality filra where for example nanopartide etc 
isincluded very. 

[0057] 

As for drying equipmeni of coated film of this invcntian, 
similar effect is acquiredeven with when it applies to diosc 
where In coaling solution polymer and particle or othctf solid 
component are melted or are dispersed^ or. 

With system where rather, particle etc is included, occurrence 
of drying unevenness has an influence on also dispersed 
amount fabric of the particle in coated film largely, 

Therefore, it is desirable to use this system for this astern. 
[0058] 

[Worldr^ ]&cample(s)] 

In drying process of paint layer in production linp of optical 
compensation sheet which is shown !n[Working Example 1 ] 
Figure 3, solvent in coating solution condensation, aizanging 
drier 1 8 which recovery, when producuig. optical 
compensation sheet, it examined struciurc of the preferred 
drier and condensation, recovery condition of sohrent 

[0059] 

As shown in Figure 3, production line of optical 
compensation sheet is done by for example bclow-mentloned 
step . 

1) Forwarding step 50; of transparent film 1 2 

2) ibrmation process 52; of resin layer for orientation fihn 
formation which coating fabric* dries coating solution which 
includes resin for orientation film formation in surfece of the 
transparent film 

3) rubbing step 54; which on transparent film where tree layer 
for orientation film formation wasformed to siuface, 
admiiuslers mbbing treatment to surface of resm layer and 
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<flM 54; 

it^^o>m*s:zm 16; 
'5)XS 60; 

[0060] 

^r*5, [E] 3 IC^SL^T. 62 f*f£JgV— 64 it 

-h^^. 70 immmm^^ii^H^^t. 

[0061] 

;UA(«c)Si. m^:100/^ m. l|)@:500imii)(DSR 
tK/ WU(MP-203. ^^^K«)Sa)5 Mfi%?g?S^ 

M«L. 90 dee c T?4 ^m^Lm^ittzik. 

[0062] 

<I tLfc<b#.(iix-iiy)x<^16nm, {(iix-nyy2-nz} 
xd==75nm-?feofro 



fbmas orientatkni film oo trauspatciit iilm 

4) coatijig soluiion which includes liquid crystal discotic 
coinpound, coating process 16; of liquid ciyscal discotic 
compound whichcoating &bric is made on oiieotation fihn 

5) Drying said coaied film, solvent in said coated filTn drying 
process 18; whichevapoiates 

6) Heating said coated film to discotic neraatic phase 
formation temperature, liquid crystal layer formation process 
58; which forms liquid crystal layer of discotic nematfc phase 

7) (After tiamely, liquid crystal layer forming quench doing, 
solidiJicatioD it does, or when, the liquid crystal discotic 
conipouad wliich possesses cross-linking functionBl group is 
uscd» hquid crystal layer with illumination (Ox heating) 
crosslinking it does ) stq> 60; which solidification does said 
liquid crystal layer 

8) winding step 24a ivhich retracts troQsparent fihn where 
said on entattoa fifan and liquid crystal layer were formed 

[0060] 

Funhermore» as for 62 drying zone, as for 64 inspection 
equipmeni, as for 66 the protective film, as for 68 laminator, 
as for 70 Xu dust iacility is shownrcspectively ia Figure 3, 

[0061] 

As shown in Figure 3, from step which seads out elongated 
stale liansparent filnj, beingconsistcnt to step which retracts 
optical condensation sheet which is acquired^ itdid 
manufacturing method of optical condensation sheet, in 
continuoiis. 

In one side of elongated fihn of triacetylcellulose (Fujitac^ 
Fuji Photo Fihn Co. Ltd. (DB 69-053^6693 ) Ltd. moke, 
thlcknesstlOO jnu m^ width;500 mm ), long chain alkyi 
metamorphicPoval(MPa-203H Kuraray Co. Ltd. (DB 
69-053-6750 ) make) 5 weight% solution were done coating 
&hric, 4 min drying later, the rubbing treatment was done 
with 90 deg C and resin layer for orieuialion fihn formation of 
ttie film thickness 2.0 ;niu m was fbnned. 

transport speed of filru was 20 m/min. 

[0062] 

Above-mentioned triacetylcellulose iihn when index of 
refraction of two directioiis where insideof film surface ^ 
crosses index of Tefraction of nx^ ny^ thickness direction 
designating thickness of nz, and film as d, was (nx-ny ) X 
d-1 6 nw^ {(nx-ny ) / 2 -nz } X d=75 njD, 

In addition, it formed resin loyor for above-mentioned 
orieatation fihn fbnnatxon, makinguse of coating fabric i* 
drying equipment 
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[0063] 
[00641 

^LT 20m/i)-<7>3gl?IS^L)5:*<f>. iElSl^J; 
rc, 7^>CX3T^-i-v^7-fb a-ia TE-8 (D(3)t TE-8 O 
(5)©mgtt:-^ 4:1 0);1-&«!)l;.3tm^lli&*l 
KjU^J+o.T 907, a*^ASf>f^— 



[0065] 

160W/C1XU 1.6iii)r=cl;i'Jv 600mW (D 



C0066] 
[0067] 

25 deeCtLfc^^ 



[0063] 

Consequently, continoing film which possesses resin layer 
which isacquiied, while conveyizig with 20 xn/nnLQ, it 
administered rubhing treatment to resin Iftycr surface. 

rubbing treatment did rotation rate of rubbing roll with 300 
rpm , did dust-removal of orientation fifau which 1$ acquired 
next. 

[00641 

Next, cQTitiauing film which possesses oiientation film which 
isacquiied, while conveying with velocity of 20 m/min> on 
orientaiion fihn, (3)with with weight ratio of (5) of TE-8 of 
discotic compound TE^8 4: In blend of 1, 10 weight% 
me&ylethyl ketone sohition (coating solution ) of blend which 
1 wcight% adds the photo Initiacor (Irgacure 907. 
Ciba-Geigy Japan Ltd. (DB 69-352-1 168 ) make) vis-a-vis 
above-mentioned blend, with wire bar coating 
machinc,appl3catioQ rate 20 m/min^ coating amount coating 
fabric were done with 5 cc/m^ nextdrymg and heated zone 
were passed. 

You sent wind to drying zone , heated zone adjusted 130 deg 
C. 

After coating iabrlc 3 second later it entered into heated zone 
3 second later entering drying zone. 

It passed heated zone with approximately 3 min. 

[0065] 

Consequently, while this orientation film and liquid ciystal 
layer being done and thccoating i^ric continuing fihn and, 
conveying with 20 m/min« itirradiated ultraviolet light to 
sin&ce of liquid crystal layer with ultraviolet lamp . 

fifan which passes namely, above-mentioned heated zone 4 
second irradiated ultmviolet light of illumination 600 mW 
with ultraviolet light ilhimination device (ultraviolet lamp: 
output J 60 W/cm, light emission length 1 .6m ), ciosslinking 
did liquid crystal layer. 

[0066] 

With above-mentioned step , it tested with condition of 6 
kinds. 

Bdow, condition and result are inscribed. 
[0067] 

(Test 1) heater temperature 85 deg C ^ condwisation plate 
temperature were designiitcd as 25 deg C. 

length of drier 18 made 3 m, in order for inlet to become 
position of 500 mm fiom coating medns 16» allotted. 

surifoce of coated fihn and distance of condensation sheet 30 
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<Dm»\t\vamtL1t„ 

[0068] 
[0069] 

2)fc-ifaiES 60 dee C kLIt. 
K^>i'-\7 18 lt^^i)< 1.5m o:?ay-j7tta)4,a)$ 

3 mmitzmiAimmis. 30 ^ 3 m(r>-j-zy(z» 
^f=.3 moism^ 30 

::^l^(DT^(Efl^|:;I51^l^oT. -tJh-^^l 25 deg c. 
20dcgC, ISdegCtUza 

^^tE©astK^'f-v IS a>&mi. 30 ^Sit 
mmMlt I.Smm ^L/r, 

wWfI^^E^**: 12<»^?Ti^g|*20ni/ij'tL 
f=. 

K9-r^C 18 l=J:-5S0:il^.aaf£Ji^H:l=J:y 
[0070] 

[0071] 

[0072] 
[0073] 

[0074] 



sui&e of drier 18 made 1 : 
raoning speed of strip flexible support 12 made 20 m/mLa. 

After treating, it dried with drier 18 with blown air drying 
escpedieni. 

[0068] 

As a result, problem did cot occur in coated film quality. 
[0069] 

(Test 2) heater ten^terature was designated as 60 dtrg C. 

drier 18 did, allotted constitudon where length 3 
conaecisthose of block of 1.5 m (coadensation sheet 30 was 
divided into zone of 3) vvith in order for ijilet tobecome 
position of 1 m from coating means 16. 

In addition, condensatioo plate temperature of condensation 

sheet 30 of 3 made 25 deg 20 deg 15 dcg C 

respect] veiy&cing toward downstream side of scan direction. 

surface of coated film and distance of condensation sheet 30 
saiface of drier 18 madel.^ 

running speed of strip flexible support 12 made 20 mAnin. 

After treating, it dried witli drier 1 8 with blown air drying 
expedient. 

[0070] 

As a result» problem did not occiir in eoatod film quality. 
[0071] 

(Test 3, Comparative Exan^le ) dner 18 was not provided, 
coated fibn was dried with only blown air drying expedient 

Other condition made same as test 1. 

[0072] 

As a result* drying unevenness was caused in coated fihn, in 
addition, also the poor orientation occurred. 

(0073] 

solvent in coating solution in this invention in drying process 
after undercoating coating i^ibric in production line of 
ceUulose acetate fihn for [Working Exaiiq)le 2 ] exposure to 
light, the condensation^ drier which recovers is arranged 
when and, case where dryer of conventional blown air drying 
type is arranged was compared. 

[0074] 

celhilosc acetate dope &om casting die casting makes on 
casting drum surface in production line which uses drier 
which is shown in Figure 4, in this invention, the film which 
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[00751 

So 



[0076] 

K5-r^ 1 8 (OM^^ 30 I± 2 1® 0) V— :^f::»SiJ 
*fc. 2 {@CDaiJe« 30 r* . l^-f +l*i^ff:&|S|(D 

^^PEtoaHtK^-rr 18 ©aisgts 30 sat 

ftJCD.'gfiSte 30 0ADfiIJ-e O.Smm.aiPffli-e 
2imn tU.TaE9J0Oai$|« 30 OAPfiijT? 
0.8mm. IhQ&l'^ 2uim tVt:^a 



[0077] 

-tSEfil^DSJJgSR 30 CDS** 2in. TsStl 
30 0)^$$ 4m tLfn. 

mmwi 30 (Dge^sj^ii. i^rtu*. 15 d^g c t 

[0078] 
[0079] 

[0080] 
[0081] 



was formed with that suips and is stripped with the roll, 
between roll of predrying process while ranm'ng, is dried by 
hot air. 

[0075] 

Next, it does nndercoating for photographic photosensitive 
material, funhermore dries with the drier 18. 

With time point where residual solvent has become 
approximately 10% or less, itleads to width control equipmeat 
(omitted from drawing ) and 2 - 6% drawing makes transverse 
direction* furthcnnoiewhile it is a tensioncd state after 
cooling, it 16 retracted. 

[0076] 

li divided condensation sheet 30 of drier 18 into zone of 2. 

In addition, condensation sheet 30 of 2, allotted in each case 
with kind of tilt angle where downstream side of scan 
direction leaves fcom coated film. 

distance of surface of coated film and condensation sheet 30 
surface of drier 18 with inlet side of condensation sheet 30 of 
upstream side oiade 2 nun with 0.8 inm« outlet side 
facingtoward downstream side of scan diirction, with inlet 
side of condensation sheet 30 of the downstream side made 2 
I with 0.8 mm^ outlet sidu. 



[0077] 

In addition, length of condensation sheet 30 of upstream side 
length ofthe condensation sheet 30 of 2 downsixcam side 
was designated as 4 m. 

set ten^eniture of condensation sheet 30 in each case made 
15 dee a 

[0078] 

surface properties of product which it produces was 
Satisfactory. 

[0079] 

equipment ofiindercoating coating and drying process is 
diyer of conventional blown air drying type in production line 
which is shown in figure 5, uses dryer of conventional blown 
air drying type. 

Other portion of productloi line constitution which is shown 
in the Figure 4 bemg similar, abbreviate explanation. 

[00801 

suiface properties of product i^ch it produces caused drying 
unevenness wil!h the nndercoating and became defect. 

[0081] 
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[0083] 

iK 700m 'j*:/K;n-:7^;ufb-e^^::/ 22e fcckt; 

a{b*«J'!? A 30mg ^?8fi¥LrjaS 35 deg C 1^ 

159m ';-vh;ut^{b*'J'^iNi:3t<b*y'> 

92:8 CD*;Utkr^t77K?&?«4 PAS7.7 

OtN-e. ?@^£B 55.4g *^tr*^?a 476m U>:;K 
^Ut?ttt<b-fUv^AKm-*U'!?A^ 10.5JU 

PH5.9,pAg8-2 izmmu ^mimn^f^i^m-^ 

a=iT 8 ¥1^ 2 ^ ^JiJt^^X 0.05 

;/m. ISSSSStSSb^Sk (ioo)ffiit^ 90% 

[0084] 

^^Lxmz/\Q^l^ibmnf^i 60 dcg C f::^ 
^;Ui!:.2^A5,6 -^>^7;U;^-p:7^:-JUi;:7x 

-;u:7*X3?^>-bu-K* 1 1 u ^;u^ 15 ii 
<D^;uHb'&a, aib^® 3.6^ -t^u. 
T>S 2ao/^^;uSjSi)nL. 120 »Rg^fiicLfc 
30 deg C l:^^.%L-C/Nn^f>1bSS?L#J$1S 

[0085] 

8.5g. SI® Tic 300m 90 deg C 1? 40 » 



2003^-2 

condensation * drier which recovcxs (prestage side) with 
Wocfdng Example when drying means which coinbines blown 
air diybg expedient ^ststage side) is airanged and 
CoTuparetlve Exan^le whenonly diying means of 
conventronal blown air drying type is arranged were 
contrasted to drying process of production line of [Woikmg 
Example 3 ] photothennographic maierial. 

[0082] 

Following way it manufactured coating solution for 
photothermographic material which thecoating fabric is made 
strip flexible support. 

(0083] 

1) Manu&cturmg silver halide particle 

Melting phthalated gelaiin 22g and potassium bromide 30 mg 
in water 700 mliter, afteradjusting pH 5 with temperauir© 35 
dee C, while maintaming aqueous solution 159niliter which 
includes silver nitmie I8.6g ajid aqueous solution which 92: 
includes potassium bromide and potassiujn iodide with mole 
ratio of 8 at pAg 77 10 min applying witfi controlled double 
jet method^ il added. 

Next, while malniaining aqueous solution 476mlitcr and 
hcxachloDo iridinm acid second kaliumwhich include silver 
nitraie 55.4g at 10.5;Tnu mole/ liiers and aqueous solution 
pA£ 7.7 whichi::cliidss pctsssrum bromide wiili 1 jnolt/liter 
30 rain applying with controlled double jet method, itadded. 

After that, lowering pH, coagulation and settling doing, it did 
desalting, rtadjustedpH 5.9, pAg 8.2 inchidmg phenoxy 
ethanol 0.1 lg» manufactnred silver bromoiodide particle 
(cube particle of iodine content core 8 mole Vo^ average 2 
mole average size 0.05 ;mu m^ projected surface area 
variance 8%. (100) plane ratios 90%). 

[0084] 

In this way, temperature rise designating snlver halide particle 
which is acquired as 60 deg C, per mole of silver sodium 
thiosulfaie 85 ^nu mole and 2, 3, 4» 5 and 6 pentafluorophenyl 
biphenyi phosphznc selenide it added the iclluriurri 
compounds chloroauric acid 3.6 ;rau moie^ thiocyanic acid 
280 3nu mole of 1 1 ;mu mole, 15 ;mu mole, 120 min 
aftermaturing^ quench it made 30 deg C and acquired silver 
halide emulsion. 

[0085] 

2) Manu&cturing organic acid silver salt emulsion 

While 40 min mixing stearic acid 1.3g^ arachidic acid 0.5g^ 
bchenic (docosanoic ) acid 8.5g^ distilled water 300mliter, 
with 90 deg C, agitatingexiremdy 15 min applying sodium 
hydroxide water solution 31.1 m]iler of 1 N.aiter adding. 
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Ltz^. 30 dee C lc^£Lfeo 

IN <^)»ji/K*iSjS 7m y^h;u^ssAiL. 

0.0l2g ^^iPLfca.fct>*^i:«)aiSSLfcMn 
V>^bffl33I?■*/^^^><b^Bg;Cl< 2.5m ^;n:; 

SblZ. IN (DJgKJSTk^SS 25m iJ-;;K;U$ 25 

to 

%xa>xa>&9S;b^ 30 s-cm iw/d:'&^'e^jc%L> 

-5LTt^^>HfcSUK^MC7KUi^i6e-;ua) 1.2 
Sfi%a)g^ii:?5^^U7SiS 37g ^AD^-ciai^L. 

s%2'y^y>mySL aog ^asaiLaitf l^. 

;ui>'t?i^r:7Kfl]1i53 o.ism ^ji'i o.7g ^4^/— 

[0086] 

25 deg C Vyji-)i^^:t:^)Ut^lym')'hU^lK 
lOmg. 68mfi K 30nig 2, 2->jUA 

7^h-5-;^^^U-^>y<^4r!/— JU 2g.4-C7DP-^ 

>i/:7xy>-2-*;ujKi/M 2i^g t.i-y^y^ 

'OL^'C. 5-h';:;^p^ >^;L.x^u:7:t^;u-2^/5^ 
iu^75^7^/— 8e,2-h'j:?n^yf^^UA;b:7 

ju-2-7?x-;L'h»J7i^> 5g. i^;^;u:7-<Rb^i(^ 
2g. u-e;!^(2.bKD^i'-3.5-i?>5^Ju:7i- 

3?i^;uK5g. i.igcO-7v^^SiSS14SJ.2-7^^ 
590fi.>^;Kv::^^;u^h> lOg $iSWL 



tenqpcrature rise it made 30 deg C. 

Wliile next, adding phosphoric acid aqueous solution Tmliter 
of 1 N, agitatmg more extremelyaiter addzdg N- bipmo 
succmimide COl 2g, in order for silver balide quantity to 
become 2.5 mmole, it added silver halide particle which it 
manufactures beforehand. 

Furthemiore, 25 min applying silvernitrate aqueous sohition 
25nilitcr of 1 N, it added* 90 min continued to agitate that 
way. 

After that, solid component was fi hered vni3i suction 
filtration, soUd component was doneuntil conductivity of 
filtration water becomes 30;mii S* cm, the water wash. 

In this way, it agitated to $o1id component which is acqubed 
inchiding the butyl acetate solution 37g of 1,2 wt% of 
polyvinyl acetate, stopped churning and left, separatedinto oil 
layer and water layer, with salt which is included itremoved 
water layer, acquired oil layer. 

Next, it added 2.5 weig;ht% 2- butanone solution 20g of 
polyvinyl butyral to this oil layer and agitated. 

Furthennore, after with 0.7 gmeihanol adding pyridinium 
perbromide 0,1 mmole and calcium bromide dihydiate 0.1 S 
mmole, 2-bulanone 40g and it added 7.8 g of poly vinyl 
cooler jpl 1 » dispersed with homogenizer,acquired 
organosilver salt enmlsfou (needle particle of average minor 
diajneter 0.O4 ;mu m^ average major diameter 1 ;rau m* 
variance 3034 ). 

[00S6] 

3) Maau&cturing emulsion layer coating solution 

In order in orgaTiic acid silver salt salt which is acquired at 
description above to reachquanlity below per mole of silver , 
each chemical was added. 

While dye 2, 2-men:apto-5-Tnethyl benzimidazole 2g^ 
tetrachlorobenzophenone -2- carboxylic acid 21. 5g of dye 1» 3 
0 mg of phenyltbio sodium suUbnate 1 0 mg^ 68 mg and, 
asiteiing 2 -butanone 5S0g. dimethylformamide 220g 
witJi25 deg C, it added, 3 hours left 



Next, while 5 -tribromo me^yl sulfonyl -2- niethyl 
thiadiazole 8g^ 2- tribromo methyl sulfonyl benzothiaTole 
6g, 4,6-di tridiloromethyl -2- phenyl triaxine 5g» disulfide 
chcnrical compound 2 g^ 1, 1- bis (2 
-hydrOKy-S^-dimethylphenyl ) - agitating fluorine-based 
surfactant. 2- butanone 590g. methyl isobutylk:etone10g 
of 3, 5 and 5 trimcthyl hexane 160g« tctrachlorophthalic acid 
5g^ l.lg, it added. 
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[0088] 
[0089] 

[0090] 

i)a<aia^^j^ijt7a(M-i)(7)iss 

fee 

[0091] 

"J^^D^+-y->—337g 
S![)-31b 

•TyU5:^(AKP-GOI5:tt*<b'¥iXgg». tt@ 
15iim)-'92g 



[0087] 

As though it is a description above, in order emulsion layer 
coating solution which isxnanu&otured in polyethylene 
terephthalate support (strip flexible support ) of 175;nni m 
ivfaich with blue dye the color sense are attached, for silver to 
become 2.3 g/cm", coating fabric it did. 

And, after coating fabric, in case of Working £xaxDple 
condensation * drier which recovery (prestage side) with 
blown air drying expedient (poststage side) with widi after 
drying, the ultraviolet light illumination doing, it acquired 
photoihennographic material. 

On one hand, in case of Comparative Exanrjple after dried 
coated film widi only the dryer of blown air drying type, 
uliraviclet light illinnination domg, it acquired 
photothexmographic material. 

[0088] 

surface properties of product which is produced with method 
of Working Example was satisfactory. 

On one hand, surface properdes of product which is produced 
with method of Comparative Example received infhience of 
wind unevenness and became the defect. 

[0089] 

COudcnSatLon ^ drier which recovers ^xrestage side) with 
Woddng Exanq)le when drying means which combines blown 
air drying expedient (poststage side) is ari:anged and 
Comparative Example whenonly drying means of 
conventional blown air drying type is artanged were 
coi\ira5ted to drying process of production line of [Working 
Exarrzple 4 ] hardcoat film. 

[0090) 

Following way it manufactured hardcoat coating solution 
which coating fabric ismade strip flexible support 

1) Manufacturing inorganic particle dispersed liquid (M-1 ) 

la container vMch can do ceramic coating, combining each 
reagent below with compounded amount l^eiow, it 
manufactured mixed solution. 

[0091] 

*cyclohex ane. , , 337g 

•phosphoric acid group-containing mcthacrylate (PM-2; 
Nippon Kflyaku Co. Ltd. (DB 69-054-7468 ) make)... 31 g 

alumina (AKP-G015: Sumitomo Chemical Co. Ltd. (DB 
69-053-5307 ) make, particle diameter 1 5 ntn ),.. 92 g 

mixed solution which it acquires 1600 rpm, 10 hours flue 
was dispersed with sand mill (sand mill of 1/4 G ). 
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-fv:^p/^v-;^ i63g. fcj:i;y^^i.-<v::^^;u 

163g«3!iDS.fcp 
-hi:CD;1^iB!l(DPHAv 0*1bilS)2OOg ^Jn 

ZOm^m 30 ^j^PaaS^^Lfc^. 7H£ 1 /i m CO 
[0093] 

3)^tt«rgtt3£1#*(»**:7>fjuA)$>fn-ifk 

•tLT. ^^S. ilte^Ja)ii'&f-|3:^$6-Ia]ffi 
■rSK^^-^(B&StJ)i:3Safe)S#S{!fe|&ft|)i: 



[0094] 
[0095] 



2003-4-2 

zbrconia beads of 1 mm diometer 1400 g -was used as ittedia. 

After di^enmg, zirconia beads was separated, inoigaiuc 
particle dispersed liqiiid(M-l ) which surface modificatioii is 
done wa$ acqubi^. 

[0092) 

2) Manufacturing coating solution for irradiation cured layer 

43 wt% cyclohexane dispcmon of alumina fine particle which 
surface treatment is done (M-l ) methanol 97g. i^ropanol 
1 63s % ^ methyl isobutyl ketone I63g were added to 
116 g. 

Ii melted in this mixed solution blend of dipeniaerythritol 
peDta acrylale and dipentaerythritol hcxa aciylate (DPHAs 
Nippon Kayalcu Co. Lid. (DB (59-054-7468 ) make)includiag 
200 g. 

Furthennoie, it mdted photolnhiaior (Irgacure 1 84^ 
Ciba-Geigy inake) including 7,5 g. 

After 30 min agitating this blend, filtering with polypropylene 
filter of die hole diameter 1 ;mu m» it manufactured coating 
solution &r Inadiatian cured layer. 

[0093] 

3) After glo^ disch2rss trearmcnt dair.g strip flcxroic support 
(base film ), in order coating sohjtion for the irradiation cured 
layer which contains alumina for dry film thickoess to 
become 8;mu m, thecoating &bric it did with wire bar coatiog 
expedient. 

And, aftier coating fabric, in case of Working Example 
condensation * drier which recovers (presiage side) with 
blown air drying expedieni; (poststage side) wilh with after 
drying, the ultraviolet ligbi iUuminatiDn doing, it acquired 
cuiBd layer. 

On one hand, in case of Comparative Exainple after dries 
coated fihn with only the dryer of blown air drying type, 
ujteaviolei light illumination doing, it acquired cured layer. 

[0094] 

Next, condensation * drier which recovers (prestage side) 
with Wofldng Exanq^lc when the drying means which 
combines blown air drying expedient (poststage side) is 
airanged and Comparative Example when only drying means 
of conventional blown air drying type is azranged were 
contrasted to the drying process of production line of thick 
lilm hardcoat lUm. 

[0095] 

Following way it manufactured thick fHTn hardcoat coating 
solution which coating &bric ismade strip flexible support 
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[0096] 

maiT-^. 60 deg c T? 1 mmmwvtz^.. 

l3J&SiJ(V.65:fPat$lE^i5)0.5g ^ MEK8.3m 'Jy 

^tD^. SLtSmti SO deg C tLX 2 ^ffiJglo 

KAMtT^TL, i3tBS«5^ 35 deg C. 8 ^WIM 
[0D97] 

;uS-&Bai&SiJ(-Y;u*>zLT 184. ^/W-f^- 

*t4lt)i:. *^+>M^ia}&Sfl(UVI-6990:ZL=:!|- 



[0098] 

tur, I?* 188^171 07Ky x^b>xL/:7^zix— 



[0096] 

1 ) Manitfecturing ring opening polymcrizadon diaracteristic 
group-containjne compound (K-l ) 

methylediyl kctDne (MBK ) 275 mliter under nitrogen stream, 
1 hour after agitating, the polymeriiaation initiator CV-65: 
Wako Pure Chemical Industries Ltd. (DB 69-059-8875 ) 
make) polymenzation initiator addition solution which total 
amount adds those whichmelt 0.5 g in 8.3mlitcr was 
manufactured with 60 des C. 

After that, 2 hours applying glycidyi mediaiciylate 30g, it 
dnpped^ after end of dropping additioo,ft added 
polymerization initiator addition solution which i& 
manufactured, 2 hours reacted 

After that, 2 hours reacting with reaction temperature as 80 
deg C, after ttic reaction termination, it cooled to room 
temperature. 

1 hour applying reaction solution which il acquires on hexanc 
10 liter, it dripped,35 deg 8-haur reduced pressure drying 
did precipitate and acquired ring opening polymerization 
characteristic group-COntaining compound (K-1 ), 

[0097] 

2) Maniu&ctuiing curable con^osition 

tnmethylclprcp^iiic triaciy'at^ (eihyicnicajiy unsaturated 
grou^-containiag chemical compound) 75 part and description 
above ring openmg polymerization charactttistic 
groiqj-containing compound which is nian\i:Bictured (K-1 ) 25 
part and radical polymerization Initiator (Irgacure 1 84^ 
Ciba-Gcigy make)with, cationic polymerization initiator 
(UVI-6990: Union Carbide Japan supplied), after mehing, 30 
rain was agitated to methyl isobutyl kctone/methylethyl 
ketone (1/5) mixed solution 4 0 part, curable composition 
was acquired 

Furlhennore, polymerization initiator, added 2.9 weight% 
radical polymerization initiator and the cationic 
polymerization initiator each vis-a-^vis total noass of 
ethylcnically unsaturated group-coniaining 
chemicalconqKnmd and ting opening polymerization 
characterisiic group-<oontaining coziq)Ound 

[0098] 

3) transfpaient strip flexible support (transparent base film ) as, 
ait^ glow discharge treatment doing polyethylene 
teiephthalate film of thickness 1 88 ;mu m, description above 
ciuable composition which is manufeciiu-ed coating febric 
was done witti application method of extrusion type. 

And. after coating fabric, in case of Working Exeauplc 
condensation * drier which recovers (prestagc side) with 
blown air drying expedient (poststage side) widi with after 
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L. ^i^\z 120 deg c -e 10 »jiiDl8-r*-ti-j;y 
fejgfi 120 deg c 1? 2 asnssfias*!* 

750inj/cra^ (DikW^^r>tz. 
[0099] 



[0100] 
[0101] 



[0102] 

[Sii]a>^^«^p^] 
[ISi] 



drying, ihe ultraviolet light illiininiatioiL it did» it acquired 
tbick film hazdcoat film furthermore by ) 0 min hcatiDg with 
120degC. 

On one hand, in case of Compaiative Hxao^Ic after dries 
coated film with only the dryer of blovm air drying type. 
Ultraviolet light illumination it did, it acquired thick film 
hardcoai filmfintheimore by 10 min heatmg with 120 deg C 

Furthennore, drying with 120 degC did 2 min. ultraviolei 
light ilhunination with condition of 750 mj/cm^ . 

[0099] 

surface properties of product which is produced witfi method 
of Working Example was satisfactory. 

On one hand, surfece properties of product which is produced 
with method of Comparative Example caused thickness 
unevenuess which is thought as influence of thewind 
onevcnness and became defect 

[0100] 

[Effects of the Invention] 

According to drying method and device of coated film of this 
mvenxion, thecoating fabric doing various liquid composition 
in 5trip flexible support which continuous running isdone, 
with lengthwise which it formed drying unevenncKs which 
occursimmediately after coating fabric wide on coated film 
aspeet,anly control it can dry coated film efficiently in 
unifonn. 

roioi] 

In addition, because finthemiore, constraint it does not make 
properQT of coating solution and types etc of solvent without 
modifying the layout of coating fabiics drying process 
laigcly, flexible design of coating solution formulation means 
ispossible. 

)n addition, there is an effect even in energy conservation* 
cost reduction. 

rninoi 

Futthennore, be able to prevent flow inside coated BIth^ 
inaddition, smictiire of network of polymer, particle In 
coated film which isformed while drying to be small, 
furthermore can be formed in the uniform. 

[Brief E)q)lanation of the Drawing(s)) 
[Figure 1] 

conceptual diagram which shows one example of coating 
fabric * diying line which installs drying method of coaled 
film of this invention and drying equipment wheredevioe is 
applied 
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[Figure!] 

conceptual diagram wHch shows other exatnpic of coating 
fabiic * drying line which mtalls drying method of coated 
film of this invention and dxyiQg eqaipmcnt where device is 
applied 

[Figures] 

conceptual diagram which shows exanq>le which appHes 
drying equipiTient of coatcd film of this ujvenuon to 
production line of optical coiiq}6iisation sheet 

[Figure 4] 

conceptual diagram which shows; example which applies 
drying equipraeiit of coated film of this invention to 
production line of cellulose acetate film for csqsosure io light 

[Figures] 

conceptual diagram which shows example which applies 
dryer of blown air drying type which is a Prior Art Example 
to production line of cellulose acetate film for expo&uxe to 

light 

[Explanation of Symbols in Drawings] 
10 

Coating fabric * drying line 
12 

strip flexible support 
14 

feed equipment 
16 

coating means 
18 

drier 
20 

blown air drying expedient 
22 

guide roll 
24 

windup equipment 
30 

condensation sheet 
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[Figwe3] 
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[@5] 



[Figures] 
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